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TITLE OF THE INVENTION 

Optical Disk Apparatus, Focus-Value Correcting Method, and Optical Disk 

BACKGROUND OF THE INVENTION 

The present invention relates to an optical disk apparatus for recording and 
reproducing data on and from an optical disk. More particularly, the invention relates 
to an optical disk apparatus which can correct a focus value accurately within a short 
time and which can thus have good recording/reproducing characteristic. The 
invention also relates to a focus-value correcting method that can correct a focus value 
accurately within a short time. The invention further relates to an optical disk. 

In the field of optical disk apparatuses for recording and reproducing data on 
and from optical disks, compact disks (CDs) having audio signals recorded on them 
have already been in use in large numbers. Recently, digital versatile disks (DVDs), 
which have a large storage capacity and from which data can be transferred at high 
rate, have come into use as media for recording motion pictures. In addition, MO 
(Magneto-Optical) disks, PDs (Phase-Change Disks) and DVD-RAMs have been put 
to practical use as recording/reproducing disks. 

Thanks to the advanced microprocessor technology and the like, not only text 
data, but also audio data, still-picture data, motion-picture data and the like can be 
recorded on and reproduced from the above-mentioned various kinds of disks. It is 
therefore increasingly demanded that disk systems be developed which have a storage 



capacity large enough to store these various items of data and which can change the 
rate of transferring the data. 

To increase the data storage capacity of the optical disk system, it is generally 
necessary to reduce the size of the beam spot in the operation of recording and 
reproducing data on and from the disk, thereby to record data at high density on the 
optical disk. The size a of a beam spot is given as follows: 

a = a x X I NA 

where a is the constant determined by the distribution of light bean intensity, X is the 
wavelength of the light beam, and NA is the numerical aperture of the objective lens 
provided in the optical disk system. 

Thus, a small beam spot can be formed on the surface of the optical disk if the 
optical disk system has a semiconductor laser for emitting a beam of short wavelength 
and an objective lens having a large NA value. If so, the system can record data at 
high density on the optical disk and can thereby have a large storage capacity. 

If the beam spot is made small by this method, however, the focal depth will 
decrease. In other words, the tolerance for defocusing (i.e., focusing error) will 
inevitably decrease. The focal depth d is usually expressed as follows: 

d-X/(NA) 2 

That is, the shorter the wavelength of the light beam and the larger the NA, the 
more the focal depth will decrease. In the optical disk apparatus for recording and 
reproducing data on and from an optical disk at high density, high-precision focusing 
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control should, therefore, be performed to place the recording surface of the disk 
within the focal depth of the objective lens. 

The defocusing occurs in the focusing control, due to various causes. It may 
result from the steady-state deviation that has not been eliininated completely during 
the servo control. It may result from the difference between optical disks in terms of 
substrate thickness. It may be caused by the changes in the servo target value, due to 
the offset changes that occur as the temperature rises in the optical disk apparatus. 

Of these causes of defocusing, the steady-state deviation is detennined by the 
size and gain of the focus-disturbing element. In most cases of high-density, data- 
recording/reproducing, the disturbance (e.g., warping of the disk) are reduced and the 
gain of the focus-disturbing element are increased, thereby minimizing the steady-state 
deviation. To reduce the defocusing resulting from the difference between optical 
disks in substrate thickness, thereby to raise the focusing precision, the focus may be 
automatically adjusted in accordance with the jitter value or the like of the ROM 
section. In this case, it suffices to change the focus bias to various values and select 
the most desirable one in accordance with the jitter value detected at the time of 
inserting the disk is inserted into the optical disk apparatus. 

While the optical disk apparatus is operating, it is difficult to eliminate the 
offset change or the like resulting from the temperature rise in the optical disk 
apparatus. To eliminate the offset change or the like during the operation of the 
optical disk apparatus, the change of the offset must be detected at short intervals by 
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simple means, thereby to move the focus to an optimal point. In practice, however, the 
change of the offset can hardly be detected at short intervals by simple means during 
the operation of the optical disk apparatus. 

BRIEF SUMMARY OF THE INVENTION 

The present invention has been made in view of the foregoing. The first object 
of the invention is to provide an optical disk apparatus which can correct a focus value 
accurately within a short time and which can thus have good recording/reproducing 
characteristic. The second object of this invention is to provide a focus-value 
correcting method that can be used in an optical disk apparatus to correct a focus 
value. The third object of the invention is to provide an optical disk with which the 
method can be employed to correct a focus value. 

To attain the first object, an optical disk apparatus according to the present 
invention is designed to record and reproduce data on and from an optical disk having 
a signal-recording surface. The apparatus comprises: optical head means for applying 
a light spot to the signal-recording surface of the optical disk; focusing control means 
for controlling the focusing operation the optical head means performs to place the 
signal-recording surface of the optical disk within a focal distance of the light spot 
applied by the optical head means; evaluation-function generating means for 
generating an evaluation function for correcting a focus value set in the focusing 
control means, in accordance with signals the optical head means has generated from 
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light reflected from the optical disk; and control means for setting an initial focus value 
at a point where the evaluation function generated by the evaluation-function 
generating means is minimal or maximal, for setting an observation point deviating 
from the point where the initial focus value is set, and for correcting the initial focus 
value in accordance with changes in the evaluation function at the observation point. 

To achieve the second object, a focus-value correcting method according to the 
invention is designed for use in focusing control for placing the signal-recording 
surface of an optical disk within the focal depth of a light pot an optical head has 
applied to the optical disk. The method comprises the steps of: setting an initial focus 
value at a point where an evaluation function for correcting a focus value set in the 
focusing control means is lriinimal or maximal, said evaluation function having been 
generated from signals the optical head means has generated from light reflected from 
the optical disk; setting an observation point deviating from the point where the initial 
focus value is set, and acquiring the first evaluation function at the observation point 
thus set; determining the timing at which to correct the focus value to perform the 
focusing control; acquiring the second evaluation function at the observation point at 
the timing determined; and correcting the initial focus value in accordance with a 
difference between the first evaluation function and the second evaluation function. 

To accomplish the third object, an optical disk according to this invention has 
a signal-recording surface that is placed within a focal depth of a light spot applied on 
the signal-recording surface by an optical head, during focusing control. The disk 



further has: a servo region on the signal-recording surface; and an evaluation-function 
recording area provided at a prescribed part of the servo region, for recording 
evaluation functions that are applied to correct a focus value for use in the focusing 
control. 

As described above, the observation point, at which to correct the focal value 
to achieve reliable focusing control, is deviated from an optimal point, whereby the 
focal value is corrected accurately within a short time. The optical disk apparatus of 
the invention can therefore have good recording/reproducing characteristic. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

FIG. 1 is a block diagram of an optical disk apparatus according to this 
invention; 

FIG. 2 is a block diagram showing the major components of the optical disk 
apparatus; 

FIG. 3 is a diagram illustrating an optical disk on and from which the optical 
disk apparatus records and reproduce data; 

FIG. 4 is a flowchart explaining the operation of the optical disk apparatus; 

FIG. 5 is an evaluation-function characteristic diagram for explaining the 
relation between a focus value set and an observation point; 

FIG. 6 is an evaluation- function characteristic diagram explaining how the 
optimal focus point and the observation point move when the temperature rises; and 
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FIG. 7 is an evaluation-function characteristic diagram explaining how the 
optimal focus point and the observation point move when the temperature falls. 

DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the present invention will be described, with reference to the 
accompanying drawings. The embodiment is an optical disk apparatus that has an 
optical head 2 as shown in FIG. 1 . The apparatus is designed to record and reproduce 
data on and from the signal-recording surface of an optical disk 1 . 

The optical disk apparatus comprises, in addition to the optical head 2, a matrix 
circuit 3, a PLL circuit 4, an evaluation-function generating circuit 5, a controller 6, 
and a servo circuit 7. The matrix circuit 3 generates various error signals and the like 
from the output of the optical head 2. The PLL circuit 4 generates a system clock 
signal from the RF reproduced signal generated by the matrix circuit 3. The system 
clock signal is supplied to the evaluation-function generating circuit 5 . The evaluation- 
function generating circuit 5 generates an evaluation function (later described) from 
the jitter the PLL circuit 4 has generated. The controller 6 controls the servo circuit 
7 in accordance with the evaluation function generated by the evaluation-function 
generating circuit 5. The servo circuit 7 performs focusing control as will be described 
later in detail, under the control of the controller 6. 

The optical disk apparatus further comprises an interface circuit 8, an ECC 
circuit 9, a modulator 10, and a record-waveform control circuit 11. The interface 
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circuit 8 connects the ECC circuit 9 to an external host computer (not shown). The 
ECC circuit 9 receives a commands and data from the external host computer via the 
interface circuit 8 and adds data-correcting codes to the data. The modulator 10 
modulates the output of the ECC circuit 9. The record-waveform control circuit 1 1 
converts the data output from the modulator 10 to a record signal of an appropriate 
magnitude. The record signal is supplied to the optical head 2, which records marks 
on the optical disk 1 in accordance with the waveform of the record signal. 

The optical disk apparatus further comprises a waveform-equalizing circuit 12, 
a data-extracting circuit 13, and a demodulator 14. The waveform-equalizing circuit 
12 equalizes the waveform of the RF signal supplied from the matrix circuit 3. The 
data-extracting circuit 13 extracts binary data from the output of the waveform- 
equalizing circuit 12. The demodulator 14 demodulates the binary data output from 
the data-extracting circuit 13. 

To record data on the optical disk 1, the ECC circuit 9 receives commands and 
data from the external host computer through the interface circuit 8 and adds data- 
correcting codes to the data. The output of the ECC circuit 9 is supplied to the 
modulator 10. The modulator 10 modulates the data output from the ECC circuit 9. 
The data modulated is supplied to the control circuit 1 1 , which converts the data to a 
record signal of an appropriate magnitude. The record signal is supplied to the optical 
head 2. The head 2 generates a laser beam having intensity that corresponds to the 
waveform of the record signal. The optical head 2 applies a laser beam is applied to 
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the optical disk 1, whereby the data is recorded on the optical disk 1. 

To reproduce the data from the optical disk 1, the wavefonri-equalizing circuit 
12 equalizes the waveform of the RF signal supplied from the matrix circuit 3. The 
data-extracting circuit 13 extracts binary data from the output of the waveform- 
equalizing circuit 12. The demodulator 14 demodulates the binary data output from 
the data-extracting circuit 13. The ECC circuit 9 corrects reading errors, if any, 
resulting from the defects made in the recording surface of the disk 1 . The binary 
data, thus corrected, is supplied to the external host computer through the interface 
circuit 8. 

The servo circuit 7 receives various error signals from the matrix circuit 3. In 
accordance with the error signals, the servo circuit 7 performs focusing control, 
tracking control, thread control and the like, thereby accurately positioning the beam 
spot on the optical disk 1, said beam spot pertaining to the laser beam the optical head 
2 is applying to the optical disk 1 . The present invention is applied to the focusing 
control, in which the signal-recording surface of the optical disk 1 is placed within the 
focal depth of the objective lens incorporated in the head 2. The focusing control 
achieved by the servo circuit 7 is affected by the changes in the offset, which have 
resulted from a temperature rise and the like in the optical disk apparatus. 

The initial focus value set in the servo circuit 7 is therefore corrected in the 
optical disk apparatus, as will be described below. 

First, the evaluation-function generating circuit 5 generates an evaluation 
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function from the signal the matrix circuit 3 has generated from the light beam 
reflected from the optical disk 1 and detected by the optical head 2. More precisely, 
the circuit 5 generates the evaluation function from the jitter which the PLL circuit 4 
generates when it generates the system clock signal from the RF signal supplied from 
the matrix circuit 3. The evaluation function, thus generated, will be used in the 
focusing control. The evaluation-function generating circuit 5 may generate the 
evaluation function from the amplitude of the RF signal, not from the jitter the PLL 
circuit 4 generates. The evaluation function thus generated is read by the controller 
6. 

The controller 6 corrects the focus value by performing the focus-value 
correcting method according to this invention. In the method (later described in 
detail), an initial focus value is set at a point where the evaluation function is minimal, 
and an observation point is set, which is deviated from the point where the initial focus 
value is set. The controller 6 corrects the initial focus value, thus set in the servo 
circuit 7, in accordance the change in the evaluation function at the observation point. 

The servo circuit 7 uses the focus value corrected by the controller 6, thereby 
accomplishing focusing control. FIG. 2 shows the servo circuit 7 and the components 
peripheral to the circuit 7. As shown in FIG. 2, the focus value, thus corrected, is 
supplied from the controller 6 to the comparator circuit 1 5 provided in the servo circuit 
7. A focus error signal is supplied from the matrix circuit 3 to the comparator circuit 
15. The comparator circuit 15 compares the focus error signal with the focus value, 
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finding the difference between the focus error and the focus value. The comparator 
circuit 15 supplies a drive signal to a coil 2a through a drive amplifier 16, until the 
difference between the focus error and the focus value decreases to nil. Focusing 
control is thereby performed on the optical head 2. 

The optical disk 1 will be described with reference to FIG. 3. As FIG. 3 shows, 
the optical disk 1 has a recording region 21, a ROM region 22, and four pit regions 23 
on its recording surface. Each pit region 23 consists of a sector mark (SM) region 24, 
a VFO area 25, a preamble (PA) area 26, an address mark (AM) area 27, an address 
ID data (ID) area 28, and a focus adjustment (FA) area 29. A sector mark is recorded 
in the SM area 24 to achieve ordinary pit addressing. The VFO area 25 is provided to 
accomplish PLL data extraction. The address data designating the positions of tracks 
and the random data for use in focus adjustment are recorded on the optical disk 1 . 
Nonetheless, the random data may not be recorded and the address data may be used 
to achieve focus adjustment, as well. The ROM region 22 and the pit regions 23 are 
optically equivalent in terms of linear density, track pitch and the like. As the optical 
disk 1 is rotated in the direction of arrow 30, the beam spot that the laser beam emitted 
from the head 2 forms on the optical disk 1 moves on each pit region 23 in the 
direction of arrow 31. 

Track numbers are sparsely described in the SM area 24 in the form of patterns 
that can be easily read. The VFO region 25 is provided to achieve PLL operation to 
prevent a synchronization in the ID area 28. The PA area 26 is a so-called "guard 
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area". The AM area 27 has been subjected to PLL operation, indicating that the ID 
area 28 will follow next. The ID area 28 is necessary to record the track number, 
sector number and other data in one track. 

The FA area 29 is provided to set a focus value for perfonning focusing control 
in the optical disk apparatus. In the FA area 29 there is described, for example, a 
random carrier pattern. The evaluation-function generating circuit 5 uses the random 
carrier pattern to measure the jitter the PLL circuit 4 has generated. At the end of the 
ID area 28, the focus-changing operation starts, measuring the jitter by using the 
random carrier pattern. 

As shown in FIG. 3, the four pit regions 23 are arranged, forming a cross. 
Hence, the optical disk apparatus carries out focusing control four times, every time 
the optical disk 1 is rotated once. 

How the optical disk apparatus performs the focusing control with respect to the 
optical disk 1 will be explained, with reference to the flowchart of FIG. 4. The flow 
chart shows the sequence of correcting the focus value set, or the focus-value 
correcting method according to the present invention. It is the controller 6 that effects 
the focus-value correcting method. 

In Step S 1, the optical disk 1 is inserted into the optical disk apparatus. In Step 
S2, the optical head 2 is moved to the ROM region 22, i.e., the innermost circular track 
of the disk 1. Hill-climbing method, for example, is performed, thus correcting the 
focus value so that the evaluation function may become minimal. 
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As described above, the evaluation function is generated from the jitter the PLL 
circuit 4 has generated. Instead, the function may be one which changes like a 
quadratic function, with the degree of defocusing represented by the amplitude of the 
smallest mark and which is sufficiently sensitive to the defocusing. In Step S3, an 
initial focus value fb is set. At the same time, an observation point fO is set as is 
illustrated in FIG. 5 . Preferably, the observation point fO is one before and after which 
the servo system operates reliably and which deviates as much as possible from the 
initial focus value fb. A focus value is set at the observation point fO, thereby 
acquiring an evaluation function F(fO) at the observation point fO. The evaluation 
function F(fO) is stored into a memory or the like. 

Thereafter, the initial focus value fb is applied. In Step S4, the optical disk 
apparatus records data on the optical disk 1 or reproduces data from the optical disk 
1 . In Step S5 it is detennined whether the data has been recorded or reproduced 
completely. If it is detennined that the data has not been completely recorded or 
reproduced, the focus value is temporarily shifted to the observation point fO in the 
focus adjustment (FA) area 29 of each pit region 23 that periodically appears because 
it is provided on the rotating optical disk 1. Then, an evaluation function F fO) is 
acquired at this time. This evaluation function F fO) may be greater than the 
evaluation function F(fO) previously acquired, that is: 

F'fO) > F(fO) 

In this case, the evaluation function F'(fO) indicates that the focus value 
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contains an offset or the like that has resulting from, for example, the temperature rise 
and the like in the optical disk apparatus. In other words, the evaluation function has 
undergone an apparent change. Thus, the initial focus value fb is changed to a focus 
value f b, whereby the focus value is set at the optimal point again. At this time, the 
observation point fO is set anew to f 0, which is defined as follows: 
f 0 = fO + (f b - fb) 

The evaluation function F'(fO) may be smaller than the evaluation function 
F(flO) previously acquired, that is: 
F'(f0)<F(f0) 

If this is the case, the evaluation function F'(fO) indicates that the temperature 
in the optical disk apparatus has fallen. Thus, the initial focus value fb is changed to 
a focus value f b as shown in FIG. 1, in accordance with the absolute value of the 
difference between the function F'(fO) and the function F(fO). 

As has been described, the focus-value correcting method according to the 
invention can correct the change in a servo target value, due to the offset contained in 
the focus value, in both magnitude and direction, by measuring the evaluation function 
at one observation point only. Since the evaluation function is minimal at the 
observation point, the focus value can be corrected, even while the head 2 is recording 
data on the disk 1 or reproducing data from the disk 1, since the optical disk 1 has pit 
regions 23 . Thus, the defocusing can be reliably miniiriized during the data-recording 
operation and data-reproducing operation. This enables the optical disk apparatus to 
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record and reproduce data on and from the optical disk 1 at high density. 

The focus value for focusing control may be corrected every time the optical 
disk 1 is rotated a prescribed number of times. Alternatively, the focus value may be 
corrected whenever the temperature in the optical disk apparatus changes by a 
predetenriined value. Still alternatively, the focus value may be corrected at regular 
time intervals. The CPU 6 determines the timing of correcting the focus value from 
the number of times the optical disk 1 has been rotated, from the changes of 
temperature in the optical disk apparatus, or from the tune that has elapsed. 
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WHAT IS CLAIMED IS: 

1 . An optical disk apparatus for recording and reproducing data on and from 
an optical disk having a signal-recording surface, said apparatus comprising: 

optical head means for applying a light spot to the signal-recording surface of 
the optical disk; 

focusing control means for controlling the focusing operation the optical head 
means performs to place the signal-recording surface of the optical disk within a focal 
distance of the light spot applied by the optical head means; 

evaluation- function generating means for generating an evaluation function for 
correcting a focus value set in the focusing control means, in accordance with signals 
the optical head means has generated from light reflected from the optical disk; and 
control means for setting an initial focus value at a point where the evaluation 
function generated by the evaluation-function generating means is minimal or 
maximal, for setting an observation point deviating from the point where the initial 
focus value is set, and for correcting the initial focus value in accordance with changes 
in the evaluation function at the observation point. 

2 . The optical disk apparatus according to claim 1 , wherein the evaluation- 
function generating means generates an evaluation function that changes like a 
quadratic function with a degree of defocusing, and the control means sets the initial 
focus value at the point where the evaluation function is minimal. 

3. The optical disk apparatus according to claim 2, wherein the control 
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means increases the initial focus value in direct proportion to the evaluation function 
at the observation point. 

4. The optical disk apparatus according to claim 2, wherein the control 
means decreases the initial focus value in direct proportion to the evaluation function 
at the observation point. 

5. The optical disk apparatus according to claim 1, wherein the control 
means corrects the focus value set in the focusing control means, every time the 
optical disk rotates a prescribed number of times. 

6. The optical disk apparatus according to claim 1, wherein the control 
means corrects the focus value set in the focusing control means, every time the 
temperature in the apparatus changes by a prescribed value. 

7. The optical disk apparatus according to claim 1, wherein the control 
means corrects the focus value set in the focusing control means, at regular time 
intervals. 

8. The optical disk apparatus according to claim 1, wherein the control 
means corrects the focus value set in the focusing control means, in accordance with 
the light reflected from the optical disk. 

9. A focus-value correcting method for use in focusing control for placing 
the signal-recording surface of an optical disk within the focal depth of a light pot an 
optical head has applied to the optical disk, said method comprising the steps of: 

setting an initial focus value at a point where an evaluation function for 
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correcting a focus value set in the focusing control means is minimal or maximal, said 
evaluation function having been generated from signals the optical head means has 
generated from light reflected from the optical disk; 

setting an observation point deviating from the point where the initial focus 
value is set, and acquiring the first evaluation function at the observation point thus 
set; 

detennining the timing at which to correct the focus value to perform the 
focusing control; 

acquiring the second evaluation function at the observation point at the timing 
determined; and 

correcting the initial focus value in accordance with a difference between the 
first evaluation function and the second evaluation function. 

10. An optical disk having a signal-recording surface that is placed within a 
focal depth of a light spot applied on the signal-recording surface by an optical head, 
during focusing control, said disk having: 

a servo region on the signal -recording surface; and 

an evaluation- function recording area provided at a prescribed part of the servo 
region, for recording evaluation functions that are applied to correct a focus value for 
use in the focusing control. 

11. The optical disk according to claim 10, wherein data from which the 
evaluation functions are generated is recorded, in the form of pits, in the evaluation- 
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function recording area. 
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ABSTRACT OF THE DISCLOSURE 

An optical head 2 and a matrix circuit 3 cooperate, generating a signal form the 
light reflected from an optical disk 1. An evaluation- function generating circuit 5 
generates an evaluation function from the signal reproduced from the optical disk 1. 
A controller 6 sets an initial focus value at a point where the evaluation function is 
minimal. The initial focus value is set in a servo circuit 7. The controller 6 sets an 
observation point deviating from the point at which it has set the initial focus value. 
The controller 6 corrects the initial focus value set in the servo circuit 7. 
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Declaration and Power of Attorney For Patent Application 


Japanese Language Declaration 




As a below named inventor, I hereby declare that: 




My residence, post office address and citizenship are as 
stated next to my name. 




I believe I am the original, first and sole inventor (if only one 
named is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled. OPTICAL DISK APPARATUS , FOCUS-VALUE 
CORRECTING METHOD, AND OPTICAL DISK 






the specification of which is attached hereto unless the 
following box is checked: 

!_...! was filed on as United States 

Application Number or PCT International Application 
Number and was amended on 
(if applicable). 




I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 


=3 mnmmm&m 3 7 s$ 1 & 5 6 *raga $iT.a t 


I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, Section 1.56. 


S*±. *BIfcAa*3 5 01 1 9^(a)-(d)gtX)±3 6 5& 
(b) 30c3E t T1E<0» * S£L*<DB0*fe < £ t>— * S* if 
3SL"CV***MftMl*» 3 6 5 (a) aicS? < BRUM* X 


I hereby claim foreign priority under Title 35, United States 
Code, Section 119(a)-(d) or 365(b) of any foreign 
application^) for patent or inventor's certificate, or 365(a) of 
any PCT International application which designated at least 
one country other than the United States, listed below and 
have also identified below, by checking the box, any foreign 
application for patent or inventor's certificate, or PCT 
International application having a filing date before that of the 
application on which priority is claimed. 
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Japanese Language Declaration 


Prior Foreign Application(s) 
1 Pll-262684 Japan 


Priority Not Claimed 

1 ft /flQ / I QQQ 
X O / VJ :7 / X -7 -/ 


(Number) (Country) 


(Day/Month/Year Filed) 
(tHSMM 8) 


(Number) (country; 


(Day/Month/Year Filed) 




1 hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) 
listed below. 


i 1 (Application No.) (Filing Date) 


(Application No.) (Filing Date) 
(WHS* (ffl&S) 


?. ?Ui. TC03i63SM3 5S 1 2 0*K3IEV^rT3e©* 
; a**ft3 6S *(c)Ka6-f<*fiHrCi»C^aU*+. * 

3 *msi«5*jii*aiHwrt^5*HS^jB3 sai 1 2* 

r -?<ZJ»iai*C^S^fc. aptiffiHttA* 3 7181*5 65( 
" **2&i** 2 i: fcSSt L TV**-*-. 


I hereby claim the benefit under Title 35, United States Code, 
Section 120 of any United States application(s), or 365(c) of 
any PCT International application designating the United 
States, listed below and, insofar as the subject matter of 
each of the claims of this application is not disclosed in the 
prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United 
States Code, Section 112, I acknowledge the duty to disclose 
information which is material to patentability as defined in 
Title 37, Cade of Federal Regulations, Section 1.56 which 

application and the national or PCT International filing date of 
application. 


(Application No.) (Filing Date) 
(Application No.) (Filing Date) 


(Status: Patented, Pending, Abandoned) 


(Status: Patented, Pending, Abandoned) 
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Japanese Language Declaration 

a 


1 8jo*i oo i**cx-r*, f\±mit\±mt. t»u<ti-t 

fittOJina ffiBLA:. XttKKUFsTSJtfctfl* 


I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements 
may be jeopardize the validity of the application or any patent 
issued thereon. 
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Japanese Language Declaration 




POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attorney(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and 
Trademark office connected therewith (list name and 
registration number) 


Karl A. Limbach 18.689 
George C. Limbach 19.305 
John K Uilkema 20.232 
Neil A. Smith 25,441 
Veronica C. Devitt 29.375 
Ronald L. Yin 27,607 
Gerald T. Sekimura 30,103 
Michael A. Stallman 29,444 
Philip A. Girard 28,348 
Michael J. Pollock 29,098 


Steven M. Everett 30.050 
Alfred A. Equitz 30.922 
Charles P. Sammut 23.901 
Mark C. Pickering 36.239 
Patricia Coleman James 37.155 
Kathleen A. Frost 37.326 
Alan A. Limbach 39.749 
Douglas C. Limbach 35.249 
Seong-Kun Oh* 


Cameron A. King 41,897 
Kyla L. Harriel 41,815 
Mayumi Maeda 40,075 
Michael R. Ward 38,851 
Rogers. Sampson 44,314 
Charles L. Hamilton 42,624 
Andrew V. Smith 43,132 
Eric N. Hoover 37,355 
J. Thomas McCarthy 22.420 
Joel O. Ackerman 24,307 




Send Correspondence to: 

Charles P. Sammut, Esq. 
Limbach & Limbach L.L.P. 
2001 Ferry Building 
San Francisco, CA 94111-4262 




Direct Telephone Calls to: (name and telephone 
numbsr) 

Charles P. Sammut 
(415) 433-4150 




Full name of sole or first inventor 

YOSHINORI MATSUMOTO 




Inventor's signature Date 


mm 


Residence 

KAN AG AW A , JAPAN 


mn 


Citizenship 

JAPANESE 




Post Office Address 

do SONY CORPORATION 
7-35, Kitashinagawa 6-chome 
Shinagawa-ku. Tokyo, 141-0001 JAPAN 
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